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Background/Purpose: Insomnia affects the elderly population signiﬁcantly. The Indian elderly population
is growing rapidly and the epidemiology of insomnia needs to be studied in detail in this group.
Methods: An observational study was carried out using a standard questionnaire on 304 male and 200
female Indian elderly patients presenting to the geriatric clinic of the Sir Sunderlal Hospital of the
Institute of Medical Sciences, Banaras Hindu University, to study the prevalence and nature of insomnia
in this population. The mean age of the study group was 66.47 (±6.855) years. The distribution of
insomnia in the various groups (based on sex, occupation, residence, habit-forming substance use,
depression) was compared using the Chi-square test with SPSS version 16.0.
Results: Insomnia was present in 32% of the study population. A statistically signiﬁcant association was
found between increasing age and insomnia (p ¼ 0.035) but no signiﬁcant sex differences were
appreciable (p ¼ 0.173). Early insomnia was found to be the most common pattern of insomnia identiﬁed
(39% of total affected). Most of the cases were of chronic insomnia (89.45%) and associated with some
comorbidity (100%). Cardiovascular diseases were the most common comorbidity (27.3% of patients with
insomnia). Further, positive and statistically signiﬁcant correlation was found between insomnia and the
place of living (p ¼ 0.034), habit-forming substance use (p ¼ 0.045) and depression (p < 0.001).
Conclusion: The nature and attributes of insomnia in the Indian elderly are identiﬁed by this study. The
scope for cause-ﬁnding studies is highlighted and points regarding adequate intervention are suggested.
Copyright © 2014, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. Open access under CC BY-NC-ND license.1. Introduction
Insomnia is the complaint of inadequate sleep. The International
Classiﬁcation of Sleep Disorders, Second Edition (ICSD-2; 2005)
deﬁnes insomnia as a complaint of difﬁculty initiating sleep, difﬁ-
culty maintaining sleep, or waking up too early, or sleep that is
chronically nonrestorative or poor in quality.1 Insomnia is classiﬁed
according to the nature of sleep disruption into sleep onset, sleep
maintenance, sleep offset insomnia, and nonrestorative sleep and
on the basis of the duration of the complaint into transient, short-
term, and long-term/chronic insomnia. Insomnia lasting for >3
weeks is said to be chronic.2 Many patients with chronic insomnia
have no clear or single identiﬁable underlying cause for their dif-
ﬁculties with sleep. These cases come under the umbrella of pri-
mary insomnia.3 Complaints about sleep disturbances increaseedicine, Institute of Medical
, Uttar Pradesh, India.
bhir).
linical Gerontology & Geriatrics. Psteadily with age. It has been estimated that sleep disturbances
affect >50% of community-dwelling individuals aged >65 years as
well as an estimated two-thirds of institutionalized elderly persons.
In institutionalized elderly, sleep becomes even more disturbed
and fragmented than in community-dwelling older adults.4 The
consequences of poor sleep quality may include cognitive impair-
ment, daytime sleepiness, and reduced quality of life.5 In addition
to affecting the quality of life in the aged, problems with sleep have
been associatedwith increased risk of nursing home placement and
an increased mortality.6 The annual incidence of insomnia in those
aged 65 years or older is approximately 5%. There are many po-
tential causes of disturbed or unrestful sleep in the elderly,
including emotional stress, physiologic changes of aging including
circadian rhythm disorders, psychosomatic disorders, adverse ef-
fects of medications, and serious underlying medical conditions.7,8
Hence, a large section of the elderly population suffers from
potentially reversible causes of insomnia. Foley et al9 estimate that
only 7% of the incident cases of insomnia in the elderly occur in the
absence of one of these risk factors. Frequent association is foundublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
 
Table 1
Proposed Indian social classiﬁcation for 2004.
Social class Per capita monthly income limits
(Rupees: 1 Indian Rupee ¼ 0.016 $)
Prasad (1970) Suggested modiﬁcation
(2004)
I. Upper high 100 10,000 High
II. High 50e99 5000e9999
III. Upper middle 30e49 3000e4999 Middle
IV. Lower middle 15e29 1500e2999
V. Poor 15 500e1499 Low
VI. Very poor or below
poverty line (BPL)
<500
Note. From “Social classiﬁcation: The need to update in the present scenario” by A.K.
Agarwal, 2008, Indian J Community Med, 33, p. 50e1. Copyright 2008, Indian Journal
of Community Medicine. Reproduced with permission.
Fig. 1. Prevalence of insomnia in the North Indian geriatric study population (N, %).
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algias, ﬁbrositis), gastric problems (gastroesophageal reﬂux dis-
ease, peptic ulcers), respiratory complaints (asthma, chronic
obstructive pulmonary disease, sleep apnea, intrinsic pulmonary
disease, hypoxia), urologic complaints (prostatism, urologic
dysfunction), and nocturnal myoclonus (restless legs syndrome,
periodic limb movement disorder).
The Indian elderly population is growing at a rapid pace because
of improvement in the standard of general medical care. Given the
growing evidence of a relationship between sleep and health,
identiﬁcation of insomnia could lead to improved management of
common age-related chronic illnesses and enhanced quality of life
of elderly patients. Mazzotti et al,10 as part of the 10/66 Dementia
Study Group, showed the prevalence of sleep disorders in the South
Indian geriatric population aged >65 years to be 37.7%. Not much
work has been done in the North Indian population in this regard.
The ﬁndings of the 10/66 study group cannot be generalized to the
whole of India because of signiﬁcant ethnic and racial variations.
This study aims to highlight the scenario in the north Indian elderly
with respect to insomnia and to ﬁnd correlations between
insomnia and various population attributes such as sex, literacy/
education, occupation, and place of residence as each of these
might be determinants of a person's sleep habits on account of their
inﬂuence on lifestyle, nutrition, and access to health care. Because
depression in the elderly is a major factor in determining quality of
life, this study analyzed the relation between depression and
insomnia. Finally, the study is likely to lay the foundation for more
elaborate cause-ﬁnding studies and laboratory research on sleep
disorders.
2. Methods
An observational study was carried out at Sir Sunderlal Hospital,
Varanasi, India from June 2009 to May 2011. Cases were taken from
elderly patients (>60 years age) with different medical conditions
attending the geriatric clinic for the ﬁrst time. Patients not con-
senting to the study, those suffering from some acute illness or
requiring hospitalization, and those unable to participate in the
study because of other physical limitations such as speech or
hearing impairment or severe dementia were excluded from the
study. There were 1084 patients who were assessed for eligibility.
This was the total number of newly registered geriatric outpatients
during the period of study. Three hundred patients did not give
consent. Two hundred and eighty patients were excluded because
they did not fulﬁll the inclusion criteria or had one or more of the
exclusion points: 30 were between 55e60 years age, 221 required
hospitalization or were suffering from some acute illness, and 29
had severe dementia to the extent that meaningful interview was
not possible. The study thus involved 304 male and 200 female
patients. General information was collected, including name, age,
sex, socioeconomic status, educational status, marital status, and
place of living using a predecided standard questionnaire. The
questionnaire was ﬁlled by the resident physician posted in the
geriatric unit on the basis of a verbal interview of the patient in the
patient's local dialect. All patients were interviewed by the same
interviewer over the study period. Hence, interviewer standardi-
zation was not deemed necessary. Patients were segregated into
age groups using 5-year groups and into various socioeconomic
groups based on themodiﬁed Prasad classiﬁcation proposed for the
year 200411,12 (Table 1). Furthermore, categories I and II, III and IV,
and V and VI in the classiﬁcation scheme were combined to form
high, middle, and low socioeconomic groups. Habit-forming sub-
stance use was deﬁned as the almost daily consumption of tobacco
by smoking or chewing irrespective of the quantity or the daily
consumption of alcohol. The short form of the Geriatric DepressionScale (15 items) was used for classifying the participants based on
the level of depression.13 This was administered in translated form
in the patient's local dialect.
A National Institutes of Health consensus statement on sleep
disorders protocol was used for screening the patients.14 This
protocol involved asking the patients the following questions: (1)
“Are they satisﬁed with their sleep?”; (2) “Does sleep or fatigue
interfere with activities?”; and (3) “Does their bed partner or
another person notice unusual behavior (e.g., snoring, interrupted
breathing, leg movements) in them during sleep?”.
The protocol was administered to the patients in translated form
in the local language. It needs to be emphasized that there are no
translated versions of standardized geriatric sleep assessment
measures such as the Pittsburg Sleep Quality Index available for use
in the Indian population.15 The patients suspected to have sleep
disorders were asked about the history of sleep pattern, medica-
tions used, behavior pattern/sleep environment, and relation to
current disease. The data acquired thus was recorded in prede-
signed case report form. The diagnostic evaluation for comorbid-
ities involved a detailed history and physical examination and
routine laboratory workup comprising blood counts, a hepatic and
renal panel, urinalysis, an electrocardiogram, and other relevant
investigations.
Table 3
Relation of insomnia to place of living, habit-forming substance use, and
depression.a
Insomnia No insomnia p
Place of living
Rural (n ¼ 347) 105 242 0.034
Urban (n ¼ 157) 56 101
Habit-forming substance use
None (n ¼ 341) 95 246 0.045
Tobacco smoking (n ¼ 80) 31 49
Tobacco chewing (n ¼ 64) 29 35
Alcohol (n ¼ 19) 6 13
I.S. Gambhir et al. / Journal of Clinical Gerontology & Geriatrics 5 (2014) 117e121 1192.1. Statistical analysis
Data analysis was done using statistical software SPSS (version
16.0; SPSS Inc., Chicago, IL, USA). The relationship of insomnia with
various parameters studied was analyzed using the chi-square test
for non-parametric variables. This was done as our data were cat-
egorical and did not follow a normal distribution. The critical value
of p indicating the probability of signiﬁcant difference was taken as
< 0.05 for comparison. With a sample size of 504 patients, it was
estimated that the study would have a power of >80% for detecting
the prevalence of insomnia with a 10% allowable error.Geriatric Depression Scale (short form)
5 (n ¼ 288) 68 220 < 0.001
6e9 (n ¼ 105) 41 64
10 (n ¼ 111) 52 59
a For habit-forming substance use, comparison is between nonusers and users.3. Results
Sleep problems were present in about 32% of the elderly pa-
tients analyzed, with early insomnia being the most common
complaint followed by late insomnia, middle insomnia, and hyper-
somnolence (daytime sleepiness; Fig. 1).
There was a statistically signiﬁcant association between
increasing age and insomnia in elderly patients (c2 ¼ 22.192,
p ¼ 0.035). Overall there was no sex difference in sleep complaints
(c2 ¼ 6.367, p ¼ 0.173; Table 2). Most of the elderly patients with
insomnia were having chronic sleep problems (89.45%). Only 17
(10.55%) patients were experiencing sleep problems for <3 weeks
(short-term insomnia).2 Therewas no signiﬁcant difference in sleep
complaints among various socioeconomic groups (c2 ¼ 3.649,
p ¼ 0.887). Early insomnia was the most common complaint in all
the socioeconomic classes and was present most often in house-
wives (14.4%). Though pensioners were the group most commonly
affected by sleep problems (40.4%), there was no signiﬁcant dif-
ference in sleep problems among all occupational groups
(c2 ¼ 15.278, p¼ 0.760). Laborers and patients in service were least
affected by sleep problems. There was no signiﬁcant difference in
sleep complaints in elderly patients in various educational groups
(c2 ¼ 17.801, p ¼ 0.122). Widows/widowers suffered more sleep
complaints (41.3%) than married patients (30.4%) but the difference
was found to be insigniﬁcant (c2 ¼ 5.000, p ¼ 0.758). Insomnia was
more prevalent in urban patients (35.7%) than rural patients (30.3%)
and the difference was statistically signiﬁcant (c2 ¼ 10.408,
p ¼ 0.034; (Table 3). Insomnia was present in 40.5% of users ofTable 2
Age and sex distribution of insomnia in elderly patients.
Age (y) 60e64 65e69 70e74 75
Complaint Sex
No complaints
(n ¼ 343)
Male
(N ¼ 207)
83 (72.1) 55 (72.3) 36 (61.0) 33 (61.1)
Female
(N ¼ 136)
72 (79.1) 38 (63.3) 19 (65.5) 7 (35.0)
Early insomnia
(n ¼ 63)
Male
(N ¼ 31)
15 (13.0) 6 (7.9) 6 (10.1) 4 (7.4)
Female
(N ¼ 32)
10 (10.9) 9 (15.0) 4 (13.8) 9 (45.0)
Middle insomnia
(n ¼ 38)
Male
(N ¼ 28)
7 (6.1) 8 (10.5) 9 (15.2) 4 (7.4)
Female
(N ¼ 10)
4 (4.4) 4 (6.6) 1 (3.4) 1 (5.0)
Late insomnia
(n ¼ 42)
Male
(N ¼ 27)
10 (8.7) 3 (3.9) 6 (10.2) 8 (14.8)
Female
(N ¼ 15)
3 (3.3) 6 (10.0) 3 (10.3) 3 (15.0)
Hypersomnolence
(n ¼ 18)
Male
(N ¼ 11)
0 (0.0) 4 (5.2) 2 (3.4) 5 (9.2)
Female
(N ¼ 7)
2 (2.2) 3 (5.0) 2 (6.9) 0 (0.0)
Data are presented as n (%).habit-forming substances as compared to 27.9% of nonusers
(c2 ¼ 4.004, p ¼ 0.045). Of tobacco users, 41.66% had sleep-related
complaints whereas the percentage was 31.5% among alcohol users
(Table 3).
The presence of comorbidities in the patients complaining of
insomnia was analyzed. Cardiovascular ailments were the most
common (27.3% of patients with insomnia). The study design did
not permit correlation of the presence of speciﬁc comorbidities
with insomnia. There were 57.76% of patients with insomnia who
had depression compared to 35.86% of the patients not having sleep
problems, the association being found statistically signiﬁcant
(c2 ¼ 34.689, p < 0.001; Table 3). Early insomnia was the most
common complaint in depressed patients (18.1%).4. Discussion
Both subjective and objective measures of sleep quality provide
support for age-related sleep changes. Subjectively, older adults
report waking up at earlier times, increased sleep onset latency,
time spent in bed, nighttime awakenings, and napping, and
decreased total sleep compared to younger adults. This study pro-
vides a glimpse of insomnia from the Indian perspective with a
focus on the North Indian population. According to this study, the
prevalence of insomnia in the North Indian geriatric population
presenting to the hospital is 32%. This percentage is less than the
prevalence indicated by Foley et al16 in a multicenter study of
>9000 community-dwelling adults aged >65 years, which showed
that 57% of patients reported difﬁculty in initiating andmaintaining
sleep. This is also slightly lower than Mazzotti et al's10 estimate of
approximately 37%. The slightly lower percentage obtained in our
study to some extent could have been inﬂuenced by the inclusion of
patients aged 60e65 years not included in the previous studies,
who formed approximately 40% of our study population and had
fewer sleep complaints. The 10/66 Dementia Study Group also
showed a female predilection for sleep disorders.10 However, our
study could not ﬁnd a signiﬁcant sex-speciﬁc difference in sleep
disorders. A meta-analysis looking at 65 studies, representing 3,577
patients aged 5e102 years, suggested that age-related sleep
changes are already seen in young and middle-aged adults, with
the percentage of slow wave sleep linearly decreasing at a rate of
approximately 2% per decade of age up to age 60 years.17 In our
study a statistically signiﬁcant association is found between
increasing age and sleep problems in elderly patients (c2 ¼ 22.192,
p ¼ 0.035). Because this study is only of a correlational design, it
cannot be concluded whether increasing age actually predisposes
for insomnia in our study population. This ﬁnding is also at variance
to the study reported by Tsou18 from Northern Taiwan where
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community-dwelling elderly patients.19 Additional investigation is
needed. Sleep onset or early insomnia was found to be the most
common insomnia pattern in our patient group. This is at variance
to the often reported ﬁnding of greater sleep maintenance prob-
lems in elderly patients. A possible reason could be the signiﬁcant
difference in insomnia prevalence as a whole between urban and
rural elderly patients in our study. The urban elderly patients who
had more sleep deﬁcits might have had stress-related issues that
could have compromised sleep onset.16
This study detected cardiovascular disorders to be the most
common comorbidity in patients with insomnia. A study of >3,000
adults in 1998 found that between 30% and 50% of patients with
myocardial infarctions, angina, congestive heart failure, or diabetes
had insomnia.20 Insomniamight be a causal factor in cardiovascular
disease or an outcome of the same. Sleep apnea syndrome, which is
a known comorbidity of insomnia, is a major risk factor for car-
diovascular disease.21 Furthermore, the systemic proinﬂammatory
state has been considered a common thread in the pathogenesis of
insomnia and cardiovascular diseases. Although sleep deprivation
has been demonstrated to upregulate proinﬂammatory cytokines,
these factors are known to play a major part in causing cardiovas-
cular disease.22,23 In any analysis of insomnia and cardiovascular
diseases, depression and use of hypnotic agents might be signiﬁ-
cant confounders.24,25 Such an analysis was not possible in our
study because of the study design. The presence of comorbidities
might also be confounded by other factors such as age, medication
taken, or lifestyle. Because the study was cross-sectional, con-
ducted entirely on patients visiting a tertiary care hospital and in
the absence of randomization for possible confounders among
groups, this association between insomnia and cardiovascular
diseases needs to be cautiously interpreted. Further cause-effect
studies are in order for elaboration of the actual contribution of
cardiovascular diseases toward insomnia or vice versa.
The urban patients showed a higher prevalence of sleep prob-
lems (35.7%) compared to their rural counterparts (30.3%), which
proved signiﬁcant statistically (p¼ 0.034). The ﬁndings may lead to
the hypothesis that insomnia is deeply affected by lifestyle and
stress issues. A recent comprehensive review suggested likewise,
blaming multiple urbanization problems such as odd work shifts,
lifestyle stress, and use of psychoactive substances such as coffee
for similar ﬁndings.26
The study also found a positive correlation between insomnia
and depression. This corroborates earlier research where depres-
sion has been seen to have a positive correlation with sleep disor-
ders.27 The study was not designed to comment on whether
depressionwas the cause of insomnia or vice versa or whether both
were results of a common comorbid process such as urogenital or
cardiovascular issues or hypothyroidism. Although it was previ-
ously believed that insomnia is simply a variant depressive illness,
recent data suggest more complex relations between the two
neuropsychiatric disorders at the level of genetics, neurotrans-
mission, and neuroplasticity, though common biogenesis pathways
are yet to be worked out.28,29 Substance abuse is found to be
another attribute with a positive correlation with sleep problems
(p ¼ 0.045). There were 40.5% of elderly substance abusers with
insomnia, which was a higher prevalence than in the patients not
using habit-forming agents. Alcohol abuse has been demonstrated
to exacerbate sleep disorders in elderly patients.30 Smoking
cessation is often a cause of insomnia, although tobacco smoking
itself can be a culprit in sleep disorders in the elderly as has been
suggested in the young adult population.31,32 There have been no
studies in the Indian elderly population exploring the role of sub-
stance abuse in insomnia. The lower prevalence of sleep problems
among tobacco users as compared to those consuming alcoholmight be explained by the inherent stimulant effect of nicotine and
the central nervous system depressant action of alcohol.
Our study suffers from the lack of laboratory evaluation of sleep
patterns and related disorders. Other than insomnia, other sleep
problems such as myoclonic disorders, circadian rhythm abnor-
malities, and respiratory disorders need to be studied. The small
sample size and the fact that the study focused on hospital visitors
only are other drawbacks of the study.
5. Conclusion
This hospital-based study draws important conclusions
regarding the Indian geriatric sleep scenario. It estimates the
prevalence of insomnia in the Indian elderly population to be 32%. It
draws positive correlations between insomnia and increasing age,
place of living (rural or urban), depression, and addiction. It thus
identiﬁes prominent intervention sites and gauges the importance
of insomnia in the elderly population. It also lays the foundation for
cohort studies to determine whether any of the physical or social
attributes highlighted by the study actually have a causative role in
insomnia pathogenesis. Further research is also needed to deter-
mine the physiological and molecular basis of these associations.
There also is the need for multicenter observational studies in the
Indian subcontinent involving wide population groups from both
rural and urban settings to determine the actual prevalence and
incidence data of insomnia.
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